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Construction of a brewing yeast expressing  




Standard brewing yeast cannot utilize larger oligomers or dextrins, which represent about 
25% of wort sugars. A brewing yeast strain that could ferment these additional sugars to 
ethanol would be useful for producing low-carbohydrate diabetic or low-calorie beers. In 
this study, a brewing yeast strain that secretes glucoamylase was constructed by mating. 
The resulting Saccharomyces cerevisiae 278/113371 yeast was MATa/ diploid, but 
expressed the glucoamylase gene STA1. At the early phase of the fermentation test in malt 
extract medium, the fermentation rate of the diploid STA1 strain was slower than those of 
both the parent strain S. cerevisiae MAFF113371 and the reference strain 
bottom-fermenting yeast Weihenstephan 34/70. At the later phase of the fermentation test, 
however, the fermentation rate of the STA1 yeast strain was faster than those of the other 
strains. The concentration of ethanol in the culture supernatant of the STA1 yeast strain 
after the fermentation test was higher than those of the others. The concentration of all 
maltooligosaccharides in the culture supernatant of the STA1 yeast strain after the 
fermentation test was lower than those of the parent and reference strains, whereas the 
concentrations of flavor compounds in the culture supernatant were higher. These effects 
are due to the glucoamylase secreted by the constructed STA1 yeast strain. In summary, a 
glucoamylase-secreting diploid yeast has been constructed by mating that will be useful for 
producing novel types of beer owing to its different fermentation pattern and 
concentrations of ethanol and flavor compounds. 
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著者らは，STA1 遺伝子を有し，接合性 alpha である
S. cerevisiae 278 と，接合性 a であるパン酵母 S. 
cerevisiae MAFF113371 とを接合させ，a/alpha である
S. cerevisiae 278/113371 を育種した．パン酵母 S. 
cerevisiae MAFF113371 は、マルトース利用能が高いた
め，ビール酵母としても利用できると考えた．接合育種
された酵母株 S. cerevisiae 278/113371 と，親株 S. 




Fig. 1 Fermentation test of constructed yeast strain in 











用が阻害された，いわゆる catabolite repression による
ものであるかを検討した．接合育種された酵母株 S. 















Fig. 2 Fermentation profile of the constructed yeast 





















Fig. 4 HPLC profile of malt extract after fermentation 




cerevisiae 278/113371 の 12%麦芽エキス培地での発酵
試験結果後の HPLC プロフィールは，Fig. 5 に示した．
グルコース，マルトース，マルトトリオースのみならず，








Fig. 5 HPLC profile of malt extract after fermentation 











Table 1 Concentrations of ethanol and flavor 
compounds in culture supernatants 
derived from the fermentation trail in malt 
extract medium. 




S. cerevisiae 278/113371 3.8 ± 0.2* 279 ± 7* 20.0 ± 1.7* 
S. cerevisiae MAFF113371 3.2 ± 0.1  101 ± 3 6.3 ± 0.6 
S. pastorianus W34/70 3.2 ± 0.1  114 ± 4 8.0 ± 1.0 
a Values(%) are means ± standard deviation. 
b Values (mg/ml) are means ± standard deviation. 
* Statistically significant difference (1%) from the 




Yamashita ら 6)や Dranginis は 7)，STA1 遺伝子を有
する酵母株は，接合遺伝子座 MAT が、a/alpha である場
合，グルコアミラーゼ活性がみられないことを報告して
いる．接合育種では，接合性 a の酵母株と接合性 alpha
の酵母株が接合することで，接合性 a/alpha の酵母株作
製される．グルコアミラーゼをコードする STA1 遺伝子
が，接合遺伝子座 MAT が a/alpha である場合，遺伝子
発現が抑制されるとなると，接合育種では，グルコアミ
ラーゼ発現酵母株を育種できないこととなる．今回、育
種されたグルコアミラーゼ発現酵母株 S. cerevisiae 
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